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Background: Discrepancy between X-ray readings of emergency physicians (EPs) versus radiologists was reported between 0.95% and 16.8% in different studies. The discordance was even higher when specific studies such as chest X-rays (CXR) were probed.
Objectives: This prospective study was conducted to assess the discrepancies between emergency and radiology departments with respect to interpretation of the traumatic chest X-rays.
Patients and Methods: This prospective study was conducted in Shohadaye Tajrish Hospital, Tehran, Iran, from March to April 2014. Based on Advanced Trauma Life Support (ATLS) guidelines, plain chest radiography (CXR) was ordered for all patients in two standard views of posterior-anterior and lateral. All CXRs were interpreted by a corresponding emergency medicine specialist and a radiologist blind to the clinical findings of the patients. Finally, the results of two interpretations were compared. Accuracy, sensitivity, specificity, and predictive values of traumatic CXR interpretation were calculated by EPs with 95% of confidence interval (CI).
Results: The evaluation of EPs was identical to that of the radiologists in 89.5% of the cases. Ninety-eight percent (98%) indicated total agreement and 1.5 percent total disagreement.
Conclusions: There is a high agreement between EPs and radiologists in CXR interpretations in Shohadaye Tajrish Hospital. Thus, EPs can substitute radiologists in the emergency department. More improvements are recommended to achieve the standard level of agreement.
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1. BackgroundEmergency department (ED) is the critical ward in hos-pitals. Overcrowding and urgent nature of the patients makes EDs more crucial and turns them to a particularly challenging area. Therefore, the importance of accurate and fast diagnosis needed for a proper management is obvious (1, 2).Traumatic patients make up the major bulk of emer-gency clients and almost always CXR is the most common investigation being used in their evaluation process. CXR usually requires to be interpreted by an emergency phy-sician (EP) and management plans are initiated before the formal radiologist’s interpretation (3). CXR is the most common type of radiograph that is misinterpreted by observers, especially in the ED, nevertheless not so much data are available regarding traumatic patients. Also, the considerable number of ED cases, including traumatic ones present in late evening, night, or week-end hours that access to the radiologist is nearly impos-sible. Thus, EPs may remain ignorant about the final read-
ing and finding their mistakes, which can have impact on patient's care (4, 5). The discrepancy rate between X-ray readings of EPs versus radiologists was reported between 0.95% and 16.8% in different studies. This discordance was even higher when some specific studies like CXR were probed (5, 6), but it did not assess well in traumatic pa-tients. In addition, false radiologic interpretations were described differently in various studies. For instance, while some studies only take false negatives into account, in others both false negative and false positive cases were considered as misinterpretation. Thus, the reports of dis-crepancy vary between 14% and 33% in different studies (2, 6, 7).Although CXR is a useful clinical imaging technique in ED, especially for the primary evaluation of traumatic patients, the diagnostic accuracy of CXRs still depends on the clinician's experience (8, 9). Advancement in tech-niques and equipment of diagnostic imaging (like digi-talization) was made to improve the quality of CXR, but 
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it is too expensive to use in all health-care units. Since interpretation accuracy of traumatic CXR by EPs is vital, improvements in the diagnostic accuracy of CXR by de-veloping the interpretation's technique could be more beneficial than technical improvements in the quality of CXRs (8, 10).
2. ObjectivesWe conducted a prospective study to assess the discrep-ancies between emergency and radiology departments in the interpretation of CXRs.
3. Patients and MethodsThis prospective study was conducted in the ED of Sho-hadaye Tajrish Hospital, Tehran, Iran, from March to April 2014. The study population comprised of patients referred to the trauma unit following multiple traumas. The study protocol was approved by Ethics Committee of Shahid Beheshti University of Medical Sciences and the informed consent form was fulfilled by the participants. Based on the advanced  trauma  life  support (ATLS) guidelines, CXR was ordered for all patients in two standard views of posterior-anterior and lateral. Based on this method, we wanted to compare the mentioned skill by interpretation of posterior-anterior (PA) and lateral views, however, it is impossible or useless to obtain these views in patients who are hemodynamically unstable, have depressed level of consciousness, or flail chest. In these patients, an anteri-or-posterior (AP) portable chest was the alternative choice and sometimes chest CT may substitute PA and lateral views during their management process. Consequently, patients with hemodynamic instability, depressed level of consciousness, and flail chest were excluded.All CXRs were interpreted by a corresponding emergen-cy medicine specialist and the results were submitted in a specific data gathering form. Positive CXRs were consid-ered as ones with any of the following findings: pneumo-thorax; hemothorax; dislocation rib; sternum, scapular, or clavicle fracture; wide mediastinum lung contusion; 
and subcutaneous emphysema. All CXRs were interpret-ed again by a radiologist blind to the clinical findings of patients. Finally, the two interpretations were compared. Accuracy, sensitivity, specificity, and predictive values of traumatic CXR interpretation were calculated by an EP with 95% confidence interval (CI). 
3.1. Statistical MethodThe data were entered into the Microsoft Excel sheet. Sta-tistical analysis was performed using MedCalc software. Descriptive statistics was generated using chi-square test to assay the difference in evaluation proportions. The proportion of agreement (po) in each diagnostic item was calculated as the percentage between the sum of cor-rect evaluations and the total evaluations. Bland-Altman plot was used to indicate the upper and lower limits of agreement. P value ≤ 0.05 was considered statistically significant.
4. ResultsOf 105 patients, 82 were male and 23 female. Their ages ranged from 1 to 75 years (33.1 ± 14.1). The most common physical examination findings were as follows: destruc-tive injury (92.4%), abnormal chest exam (21%), local chest pain (17.1%), and shoulder tenderness (8.6%).The EP evaluation was identical to that of the radiologist in 89.5% of the cases. The total proportion of agreement was 98.5% and disagreement was 1.5%. The proportion of agreement in each item is shown in Table 1 and Figure 1.The upper marker indicates the least agreement, 92.4%, achieved in normal chest and the lower marker shows the highest agreement, 100%, in cases with cardiomegaly, wide mediastinum, sternal fracture, and dislocation. Sen-sitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV) of EP in traumatic CXR interpretation were 100% (95% CI: 62.91-100.00), 100 (95% CI: 96.23-100), 100% (95% CI: 62.91-100), and 100 % (95% CI: 96.23-100), respectively. 
Table 1.  Details of Agreement Proportion
Cases/With X2 P value Agreement, % Disagreement, %
Normal cases 91.273 P < 0.0001 92.4 7.6
Hemothorax 25.748 P < 0.0001 99.0 1.0
Pneumothorax 58.300 P < 0.0001 98.1 1.9
Lung contusion 58.300 P < 0.0001 98.1 1.9
Scapular fracture 25.748 P < 0.0001 99.0 1.0
Clavicle fracture 58.300 P < 0.0001 98.1 1.9
One-rib fracture 25.748 P < 0.0001 99.0 1.0
Two-rib fracture 72.061 P < 0.0001 97.1 2.9
Sternal fracture identical - 100 0
Wide mediastinum identical - 100 0
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Figure 1. Differences in Interpretations Between the Two Raters is Plotted Against the Mean % of Agreement in Bland-Altman Plot
5. DiscussionThe results of the current study showed that CXR inter-pretation of EPs for traumatic patients had acceptable sensitivity and specificity in comparison to the radiolo-gists’ interpretation.Our study was targeting a real challenge in most of emergency units of health institutes. Based on the in-crease in the interest of raising the quality of health-care and providing the best care for the patients as well as guidelines of Joint Commission on Accreditation of Health Care Organization (JCAHO), CXR should be read by a radiologist to achieve the most accurate interpretation. EPs' skills have been examined in different radiology studies (1, 3). EPs frequently miss specific radiographic abnormalities, consequently there is a considerable dis-crepancy between their interpretations and those of the trained radiologists (5). Interestingly, reports of discrep-ancy of as high as 13.2% can be found in the literature about the two radiologists reading the same radiology study (1). False negatives were the potential harm, led to miss the patient with life-threatening condition. On the other hand, our rationale behind taking the false positives was the fact that these diagnoses would warrant further inves-tigations and longer hospitalization; also it could subse-quently inflict unnecessary financial burden on the pa-tient and health system, not to mention the overcrowding of ED by delaying the diagnosis and discharge process (1).Studies revealed that the interpretation of patients' CXR by a radiologist improves the quality of diagnosis, espe-cially regarding complicated images. Because radiologist is not available in the ED at overnight during the week, EPs should interpret the findings, especially for urgent cases without waiting for the attendance of a radiologist. Numerous studies have examined the interobserver reli-
ability of radiographic interpretations in the ED. Since each study was designed in a different way, the standard-ization would be difficult (1, 7, 11-13).Studies showed that misdiagnosis is common among EPs' interpretations. Furthermore, not reporting the findings may lead to serious complications and adverse effects (1), which contradicts the healthcare quality.As a part of healthcare system, we believe that it is im-portant to compare the CXR interpretations of both emergency and radiology physicians to find out how much discrepancy is present. This will lead to the next step of decision making, and finding a solution for this problem.The results of the present study revealed that there is an overall discordance of 1.5% between EPs' and radiolo-gists' CXR interpretations. According to Gatt et al. (5) the discordance between radiologist and EP interpretations should be 0.3% or less to be considered as nonsignificant. As a result, the discordance measured in our study is clin-ically significant, which means that more improvements are needed to raise this level of agreement. The most rel-evant misinterpreted items were normal chest, two-rib fracture, clavicle fracture, contusion, and pneumotho-rax. Misinterpretation of normal CXR by EPs (false posi-tive) can be accompanied by an unnecessary and a high cost process like CT scan. Another possible reason of such misinterpretation may be due to the presence of distrac-tive findings that can lead to miss all injuries. Presence of such discrepancies indicates further training of EPs in this valuable skill. In comparison with similar studies in other health-care institutions, this level of agreement is satisfactory and high enough to allow EPs to interpret CXR alone; although the discrepancy was clearly low, it was still sig-nificant.To discuss these findings, the factors affected the accu-racy of such interpretative comparisons should be listed as follow:1) Quality of the emergency medicine education in the institution,2) The difficulty level of CXR findings e.g. presence of small size pneumothorax,3) Degree and experience of the interpreting physicians,4) The psychological factor of preparedness causes that EPs give more concern and attention to detect all find-ings in the radiograph.This high degree of agreement can be initially attribut-ed to the high quality of emergency medicine education in Shohadaye Tajrish Hospital, Tehran, Iran. Other possible reasons for this degree of agreement are as follows: 1) The radiographs were easy to interpret and not complicated as cases in other studies. A proof support-ing for this reason was the baseline characteristics of the included cases that were not so complex. 2) The psycholog-
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ical factor of preparedness in EPs interpreting the radio-graphs that could be eliminated if the study was designed to compare EPs vs. radiologists. A proof supporting of this factor is that the degree of agreement was least in the nor-mal CXRs (92.4%). EPs tend to give attention to any possible findings, which make false positive interpretations.
5.1. The Possible SolutionsLucas et al. (14) suggested enhancing the part of radiol-ogy in the residency curriculum of emergency medicine, which would enable radiologists to interpret radiograph-ic images perfectly.Maryland University had a leading experience (15) in developing a network system that allows radiologists to interpret the radiographic findings without a physical presence in the ED. It is also a rapid system that allows radiologists to overlook the preliminary interpretations and comments of Eps, which will supply the missing parts regarding the historical information of the patient and the impression of EPs towards the patient.Continuous training and weekly courses for EPs are recommended solutions that will enhance their CXR in-terpretative skills and minimize the possible errors till a solo interpretation, independent from radiologists, can be achieved with less than 0.3% discordance.In case of urgent cases, when EPs' interpretation is need-ed, it is recommended to interpret those CXR images by a senior EP, not a house officer, resident, or nurse. Accord-ing to Guly, the educational degree was associated with the percentage of misdiagnosis errors (16).Ghane et al. (8) described a new interpretation method for CXR to detect small size pneumothorax; this method increased the accuracy of EPs interpretations. Indeed, such low cost methods are recommended.
5.2. Limitations of the StudyThe study did not reveal the effect of the experience or academic degree on the accuracy of CXR interpretations.There is a high agreement between EPs and radiologists in CXR interpretations in Shohadaye Tajrish Hospital, Tehran, Iran. EPs can substitute radiologists in the ED. Of course, more improvements are needed to achieve the standard level of agreement.
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